Education is a main player in social mobility, however, it remains unclear through which channel the high observed intergenerational correlations of educational attainment are produced. The literature proposed very different mechanisms that could drive these correlations. This paper uses a structural equation model and data from Mexico to estimate the relative importance of the main channels simultaneously. The results sustain all of the most commonly proposed mechanisms and underline the importance to look at them simultaneously. The economic situation of a family has a large direct effect on children's schooling attainment, even when controlling for all other possible channels. Parental education has direct and indirect effects through the economic situation. Together, these two findings clearly reject the hypothesis that the educational correlations are only the fruit of a transmission of ability from one generation to the next and sustaining the idea that some inequality of opportunity is present. 
Introduction
Economic inequality is a widespread phenomenon in societies and an important element of human development.
A vast literature on inequality exists and in recent years, the dynamics of inequality became more and more analyzed. While a simple analysis of inequality in a static or cross-sectional framework provides information about the status quo, the analysis of intergenerational mobility and the transmission of inequality proposes to look more closely to the mechanisms behind inequality. Understanding the sources of inequality is key to the design of efficient inequality reducing measures, as not all kinds of inequality can be addressed with the same policy interventions.
In recent years, a rapidly growing literature deals with the numerous aspects of social mobility. While many researches focus on the intergenerational elasticities of income, other studies focus more on the processes and mechanisms behind 1 . A core element in the analysis is education, since it is generally easier to estimate than income and, more importantly, it provides insights in the mechanisms driving intergenerational earnings correlations.
The starting point is the observation of high correlations between the educational attainment of parents and their offspring. The existing literature focuses on three main mechanisms to explain these figures. First, there is a biological transmission of ability, oftentimes measured by the IQ, which explains a part of the relationship (Anger and Heineck, 2010; van Leeuwen et al., 2008; Björklund et al., 2010; Black et al., 2009) . Secondly, it is generally assumed that returns to education of children with highly educated parents are higher (Black and Devereux, 2010) , being a direct effect of parental education on their children's educational choice. This channel of direct education-to-education effects might also include preferences for education, aspirations and many other factors. Finally, it is oftentimes argued that poor families face credit constraints since they cannot borrow against future earnings of their offspring, which provides a third possible channel (see for instance Black and Devereux (2010) ; Attanasio and Kaufmann (2009) ; Stinebrickner and Stinebrickner (2007) ; Carneiro and Heckman (2002) ; Alfonso (2009) ).
Recent literature surveys such as Black and Devereux (2010) , Björklund and Jäntti (2009) or Piketty (2000) coherently argue that more empirical research must be done to understand the mechanisms behind educational mobility and social mobility in general. Black and Devereux (2010, p.69) conclude that " [...] there is still much work to do to pin down which family background factors are most important" and Björklund and Jäntti (2009, p.516) argue that "a major challenge for future research is to find out what in the family other than income is important for the future of children".
The present study is a step in the proposed direction, incorporating simultaneously the three channels previously outlined. Using structural equation models, it is possible to distinguish the relative importance of the different channels and shed some more light on the actual mechanisms behind the observed correlations. The empirical study is based on rich data from Mexico including cognitive ability scores for both, parents and children. This country is particularly interesting to study, since educational correlations between generations are found to be especially high in Latin American Countries (LAC). To the extent of my knowledge, this is the first empirical study able to distinguish the relative importance of the channels and to estimate direct and indirect effects of parental education. It is found that even when controlling for parental education and ability, the economic situation of the family has the largest direct effect on the schooling outcome of children, suggesting an important source of inequality of opportunity one might be able to reduce with sound policy interventions.
1 Recent literature surveys can be found in Black and Devereux (2010) ; Björklund and Jäntti (2009); Piketty (2000) 2 Theory and empirical evidence on education mobility
The transmission of educational attainment from one generation to the next is a complex mechanism and can only be described in a very unsatisfactory way by intergenerational correlations of educational outcome. Digging deeper in the mechanisms of transmission, the literature found mainly three channels of transmission, which can in turn be subdivided again. The first channel is the biological transmission of ability, the second refers to the dependence of schooling outcome on the economic situation of the parents and the third deals with the direct education-to-education effects. In this section, some theoretical and empirical contributions to the understanding of these channels are presented.
Ability transmission through genes
The direct transmission of abilities, which needn't be limited to the simple IQ transmission, represents a more biological explanation of the phenomenon. For instance, Becker and Tomes (1979) use the term endowments acquired from parents to describe this direct transmission. They provide a theory of intergenerational transmission based on rational choices through a human capital theory approach, where the ability level of the offspring is a key determinant of the decision. Their model was consequently extended by Loury (1981) and Solon (2004) and serves as a benchmark in many analyses.
More empirically, much work has been done to determine the importance of this channel. Numerous studies tried to estimate the importance of IQ transmission, including Anger and Heineck (2010) , van Leeuwen et al. van Leeuwen et al. (2008) go even further in the analysis of IQ-transmission by dividing it further up. They find a spousal IQ-correlation of about 0.33 suggesting a relatively high degree of assortative mating. No evidence for cultural transmission of the IQ was found and no indication that intelligent parents provide children with intelligence promoting circumstances. Individual differences in intelligence were found to be largely accounted for by genetic differences.
Credit constraints and SES
The second channel is the most directly related to the topic of inequality of opportunity, as the socioeconomic status of the family directly affects the schooling attainment of children. Stiglitz (1969) does not directly consider educational mobility and focuses especially on the transmission of wealth through capital accumulation and provides arguments for determinants tending to equalize or making wealth distribution more unequal in the long run. The idea that poorer families might face credit constraints making the optimal investment in the human capital of their offspring impossible can be found for example in Banerjee and Newman (1994) and Loury (1981) .
Empirical research was not able to conclude on an exact estimation of its importance. While it seems that the impact of credit constraints is relatively modest in richer countries, some evidence was found that in developing countries the effect is larger. Stinebrickner and Stinebrickner (2007) analyze the situation at a college in the U.S. using panel data of students.
They find that a group of students is credit constrained in consumption during their stay at the college, however, many of them are not willing to borrow. Carneiro and Heckman (2002) critically revise the literature on the question of credit constraints. They compute that using modern U.S. data, only about 8% of students really face short-term credit constraints. They argue that long-term effects, being the family environment during the whole schooling period of children, play a much bigger role.
Winter (2007) 
Education to education transmission
Finally a third channel considered is the more direct way that highly educated parents encourage their children to continue school more often (Merton, 1953; Boudon, 1973 Boudon, , 1974 . Sociologists argued that the encouragement to study might depend on students' social background or that highly educated parents simply have higher preferences for education and therefore send their children to school during a longer period. This third channel is -compared to the previous two -kind of a black box, which allows many different explanations.
Relevance of educational mobility, especially in LAC
The particular importance of the parent-child schooling correlations for Latin America can be shown very impressively by the finding of Hertz et al. (2007) . They compare the correlation between parental and child education of 42 countries including 7 Latin American countries. These seven countries take the first seven places when ranking them according to their intergenerational education correlation. The country with the highest (0.66) correlation is Peru, followed by Ecuador, Panama and Chile. For the remainder of the list, no clear geographical order can be found, suggesting a very special pattern of Latin American Countries in this context. (2010) use recent data on social mobility from Mexico to estimate the interaction of child labor, education and future income. They find that parental education and the socioeconomic status of parents play a crucial role in the schooling success of children. Moreover, they detect that the effect of child labor on future income and social mobility is negative and important. People having worked in early years, have up to 15% less income, which concerns educational mobility since it might be reasonable to assume that child labor is essentially a phenomenon of poor families. de Hoyos et al. (2010) There is a very strong relation between the parental education and the children's schooling outcome. One can observe a slight shifting to more education, which corresponds to an overall increase in terms of education from the first to the second generation, being a positive absolute social mobility. However, the two educational distributions are strongly correlated, indicating a low degree of relative social mobility.
López-Calva and Macías

Model
Conceptual model of educational mobility
Based on the literature presented in section 2, a relatively simple conceptual framework of the transmission of education from one generation to the next is developed. The main objective of the framework is to look behind the intergenerational correlation of education and to quantify the relative importance of transmission channels. This integrated vision of the whole transmission procedure comes obviously at the cost of not being able to consider each of the channels in all its details. However, this was already largely done by the numerous studies in the literature and a few of them were mentioned in the previous section. Thus, the objective here is to put the pieces together and to investigate the relative importance. This is important because analyzing a specific channel and finding significant effects does not tell us much about the relative importance of the analyzed channel with respect to other possible channels. A channel might show very significant effects and being at the same time relatively irrelevant for the whole transmission. Wendelspiess Chávez Juárez (2011) elaborates a conceptual framework for the analysis of social mobility in general, based on ideas of the complex system theory. This simple illustration makes use of the three channels identified by the literature. First, there is a direct link between abilities of parents and children, presented with the dotted lines. Ability of the parents influences the ability of children, which in turn increases their propensity for education. The economic channel is represented by gray arrows using the regrouping term of economic situation since it might include short-term credit constraints and long run effects of assets among others. Finally, the third channel illustrated with solid black arrows represents the direct education-to-education transmission, which is based on many different hypotheses as explained earlier.
The interesting feature of presenting this framework as a system is that there are, without any doubt, very important interactions between the channels. Even though the theory normally does not exclude such interactions, it might be worthy to explicitly model them, giving us the possibility to distinguish between direct and indirect effects. Parents' ability plays a role in all channels, since it is very likely that the parental education is already the fruit of their ability and the economic situation of the family at the moment of investments in human capital of the offspring is very likely to be influenced by parental ability and education. In a very interesting article, Behrman and Rosenzweig (2002) show that intergenerational correlations between mother's and children's education might be biased when not considering such system aspects. For instance, they mention that such estimates are upward biased, when not controlling for the ability channel or for assortative mating. Considering social mobility as a system and using the related estimation techniques allows not only to avoid such biases but also to estimate the relative importance of channels and their interactions. Additionally it shows clearly that variables oftentimes considered to be exogenous, such as parental education or the economic situation, are actually endogenous and not taking this link into account might downward bias of their determinants, as the indirect effects would be neglected.
Econometric model
The econometric model is directly based on the conceptual framework presented in section 3.1, focusing on the transmission of parental circumstances on children's schooling. Mother's and father's circumstances are taken individually, since they might differ substantially. The model to estimate can be illustrated with a path diagram shown in figure 2.
The core ideas of this diagram are directly drawn from the conceptual framework and only converted in a more empirical language. Only very few variables are considered to be exogenous, while most of the parental variables are clearly identified to be influenced by others. The variable economic situation is considered to be a latent variable we can only observe through a couple of manifest variables. As I will show later, this variable is split into long run and short run effects in the empirical analysis. For simplicity, these two effects are regrouped into one in figure 2. Taking deviations from the mean in order to avoid constant terms, we can write the model in equation form as follows:
econLR = γ 1 feduc + γ 2 meduc + γ 3 fiq + γ 4 miq + ε 3 (3) econSR = γ 5 feduc + γ 6 meduc + γ 7 fiq + γ 8 miq + ε 4 (4) feduc = δ 1 fiq + δ 2 fage + δ 3 findi + ε 5 (5) meduc = δ 4 miq + δ 5 mage + δ 6 mindi + ε 6 (6) IQ = ψ 1 fiq + ψ 2 miq + ZΛ + ε 7 (7)
where econSR and econLR are latent variables of the family short-and long run economic situation estimated from a set of indicator variables in the matrices S and L. feduc and meduc is the education of the father and the mother respectively, while fiq and miq are their respective ability measures. The variable IQ is the ability measure of the child and the schooling is an education outcome variable of the child. Finally the matrix Z is a matrix of exogenous control variables describing some characteristics of the child.
The use of short-and long run indicators for the economic situation is directly motivated by the findings in the literature, suggesting that short-term credit constraints oftentimes are less important than long run economic environment (Carneiro and Heckman, 2002) .
The coefficients of main interest are the β's and to a lesser extend the ψ's. The former estimate the direct impact on the educational attainment of family background variables and child's ability. The latter permits to estimate the causal relationship between parental child's ability, i.e. estimating the biological transmission. Through the ϕ's and β 1 the total effect of the biological transmission on the educational outcome can be estimated. This setting allows to estimate the relative importance of the different channels in the educational transmission and to distinguish channels of inequality of opportunity from biological transmissions that one cannot consider to be inequality of opportunity.
Identification
To simplify the notation, the endogenous left-hand side variables of the equations (3) to (8) 
where ξ is a vector containing the error terms of the equations.
The covariance matrix of Y and X is given by:
Since we can rewrite the matrix B as a lower triangular matrix with zero diagonal, the coefficients in B are identified (Heuchenne, 1997) . Furthermore the identification of the coefficients in A is satisfied since Σ xx is invertible and we can estimate the coefficients as follows:
A stronger sufficient condition of identification is the equivalent structure condition saying that the model is identified, whenever any equivalent structure yields exactly to the same model. The condition states that the unique solution for the matrix M in the system of equations:
is the identity matrix, being M = I. The model presented in equation (10) satisfies this condition and is therefore non-parametrically identified.
From a more economic point of view, the variable helping to identify the model is the age of the father and the mother in their education equations. The age is here a proxy for the cohort average of education and, due to the overall increase of education over the past decades, older parents tend to have less education than younger do. On the other hand, the age does not play a direct role in the school attainment of the children. In order to avoid problems of biological transmission when parents are very young or very old, two dummy variables in the IQ equation are included, in order to capture such effects. The inclusion of indigenous dummy in parents' education production function can be justified by discrimination of indigenous people in the access to schooling.
The discrimination from the time when the parents went to school can be assumed to be exogenous to the current education production of their children.
Data
The data used in this study come from the Mexican Family Life Survey (MXFLS) 2 , a very rich and award winning panel data project from Mexico. At the moment when this study was elaborated, 2 waves from 2002 and 2005 were available. A particularly interesting feature of the MXFLS is the inclusion of a cognitive ability test for children and adults, based on Raven's progressive matrices 3 . Different tests were applied to children (5 to 12 years) and adults (13 to 65 years). In order to have comparable scores across age groups, the values were normalized to a distribution with mean 100 and standard deviation 15 for each age group. Given the panel structure of the survey, two test scores per person are available, allowing to compute the average score of the person in order to reduce measurement errors. Moreover, observations where the two scores had a difference of more than 25 points were dropped from the analysis. For a series of explanatory variables that should not change over time, incoherent answers were identified and corrected whenever possible . Observations where it was impossible to find the correct value were dropped from the analysis as well 4 .
Parental education in years was obtained by computing the average time spent in school to achieve the reported education. Repeated years are therefore not considered as schooling years, as one can argue that they do not provide additional human capital.
The family log-consumption per capita was obtained out of a series of information consumption and normalized to the consumption per equivalent adult following the methodology proposed by Rojas (2007) , who provides estimates for Mexico based on the subjective well-being approach.
The remaining variables included in the study were constructed in a straightforward way according to the standards in the literature and are reported with a short description in table 2.
A major challenge is the dependent variable, as years of schooling would not make much sense for young people still going to school and considering only people that are no longer in the schooling age would yield to two concerns. First, the schooling period of older people lies far in the past and therefore the economic situation for that time would be hard to proxy and secondly, the sample selection would no longer be random because people still studying, for instance a university degree, would not be considered.
For this reason, the dependent variable used in this study is a constructed variable based on the average schooling by age. In a first step, the average schooling in years per age group was computed and then the actual years of education of each individual was divided by the average value of its age group. This gives an indicator of how many percent of average education a child has, where the value of 1 would indicate that the child is just on average. The use of this variable permits to use a larger sample, as children from different ages are comparable.
After deleting observations with missing or implausible values, the final sample contains 4855 people between 7 and 25 years. This relatively small sample size compared to the sample size of the survey might be surprising at a first glance. However, in order to estimate the simultaneous effect of both parents, the sample must be reduced to those children were both parents are observed in the data.
2 The original Spanish name is Encuesta Nacional sobre Niveles de Vida de los Hogares (ENNVIH) 3 More details on Raven's progressive matrices and its implementation in the MXFLS can be found in Raven et al. (1986 Raven et al. ( , 1983 ; Rubalcava and Teruel (2006) 4 For instance if in one wave the father was younger than the child and in the other wave the difference was plausible, then only the plausible value was taken. However, if there was no plausible value, the observation was dropped 
Results
Descriptive statistics
While table 2 presented some univariate descriptive statistics of the sample, I present now some simple correlations among important variables. On the one hand, they should provide a good impression of the data and outline some potentially interesting phenomena and, on the other hand, to compare them better with data used in other studies.
In the sample, the correlation of the IQ with the father's IQ is 0.398. This value is very close to the 0.347 and 0.38 estimated by Björklund et al. (2010) and Black et al. (2009) respectively. The same correlation with respect to the mother was found to be 0.348, which is slightly lower than the father-son correlation. Considering only the two oldest siblings in a family yields to a siblings IQ-correlation of 0.433, which is again relatively close to the values found by Björklund et al. (2010) who find estimates between 0.473 and 0.510.
Interestingly, and giving a first evidence for assortative mating, the spousal IQ-correlation is 0.408. The spousal education-correlation based on the years of schooling is with 0.665 even higher and supports the idea of an important role of non-random spousal selection.
Regarding the simple educational attainment correlation between parents and children, a very interesting pattern can be found when splitting the sample into age groups. Table 3 presents the correlation between the education index used in this study to proxy the educational attainment of children and their parents' actual schooling attainment. Generally, the correlation of the mother and the father with the children's educational index are relatively similar and follow the same increasing pattern. While for the youngest children the correlation is quite small (about 0.1) it attains almost a correlation of 0.5, which is already substantial and approaches the correlation fo All these correlations show that the data is comparable to previous studies and the use of the educational index might proxy reasonably well the schooling attainment generally used for older people. Moreover, the fact of having comparable values makes it also possible to consider the results found in this study to be pertinent outside the Mexican context.
Econometric results
The possibility of estimating several channels simultaneously permits not only to avoid some biases due to omitted variables, but also to quantify these biases by running regressions with some excluded variables on the same data. This idea influenced the estimation strategy and made it straightforward to estimate besides the complete model also some simplified models. In table 4, I present a first series of estimation results considering the analysis of potential biases mentioned before. Standardized coefficients are reported and should be interpreted as changes in standard deviations of the dependent variable upon a one standard deviation change in the regressors.
Model 1 is the complete model including the IQ, father's and mother's education, and the latent variable measuring the economic situation of the family as regressors of the schooling attainment. These main regressors were accompanied by control variables such as the gender and a rural area dummy, which are not reported in table 4 5 . The models 2 to 6 are based on the same estimation structure where all but the indicated coefficient were set to be zero. These auxiliary estimations have the purpose to analyze the potential bias when the information on some important variables is not available.
Considering model 1, the estimation is quite precise and all coefficients are significant at a 1%-level. The coefficient related to the child's IQ measure attains by far the highest value with 0.192. The remaining effects 5 The full estimation results of model 1 can be found in table 6 in the appendix Significance level: *** = 1%, ** = 5% and * = 10%.
attain broadly spoken between one third and half of the IQ-coefficient's size. Even when controlling for parental education, the economic situation plays an important and significant role in the schooling outcome of the children. The long-term economic situation appears to matter almost twice as much as the short run indicator, based on consumption. This finding is coherent with findings in the literature previously mentioned. When considering short-and long run economic situation, the effect becomes almost as important as the biological transmission. Mother's education matters slightly more than father's education when taking into account the direct effect.
Direct versus indirect effects
An interesting feature of simultaneous equation models is that they enable us to compute direct and indirect effects. It is clear that parental education does not only affect the schooling outcome through the direct effect discussed before, but also through the economic situation of the family. Figure 3 shows the direct and indirect effects based on the results of model 1, fully reported in table 6. As in the discussion before, one can easily see that the IQ of the child and the economic situation 6 have the most important impacts. Much more interesting is the finding regarding parental education, where, besides the direct effect discussed earlier, a relatively large indirect effect through the economic situation matters for the schooling outcome of the children. Parental IQ plays by definition only a role through indirect channels, nevertheless the total effect composed of three different indirect effects should not be neglected. This becomes even clearer when we recall the spousal IQ-correlation of about 0.4, meaning that children with more able mothers normally also have more able fathers.
Biases when neglecting channels
Models 2 to 5 only include one of the four possible channels assuming the others to have no impact. The last model includes the oftentimes available data on the education of parents and the economic situation by 6 For this graphical representation the short and the long run effects were summed up. excluding the ability measure. One can easily notice that the one-covariate models always give strongly upward biased estimators of the coefficients. Not surprisingly, the bias for the IQ measure is the lowest in relative terms, but the coefficient is still 1.4 times higher than in model 1. In comparison, the coefficients attain 1.5 times the value of model 1 for the short run and 2.4 for the long run economic situation, almost 4 times for father's and 2.7 times for mother's education. These findings suggest very important biases when regressing schooling outcome on one single channel. However, the biases become much smaller, when all but the ability measure are included. Due to missing information of ability measures in most of the surveys, this setting corresponds to the best one can due oftentimes. The bias represents about 35% of the original estimation for the long run and is with 6% to 15% substantially lower for the other regressors. These estimations of the bias might give an idea about biases when data on ability is not available, although they are not of primary importance to the present study.
Regression by age groups
A second series of estimation results is presented in table 5 where model 1 is estimated for different age groups -an estimation strategy directly motivated by the descriptive findings presented in table 3.
As for the simple correlation, I find very different results according to the age groups 7 . While the model generally explains very little variation in the schooling outcome for the youngest children, the power of prediction increases with every age group. The coefficient of the IQ is significant at the 1%-level in all samples, but its size is almost three times higher for the two oldest cohorts with respect to the youngest. For the youngest cohort only the IQ has a significant effect, while the remaining variables do not explain any variance in the schooling attainment.
The older the children, the more important these variables become. The short and long run economic situation attains values close to 0.15 for the oldest cohort. The importance of father's education increases for children 7 The analysis based on even smaller age groups of 2 year intervals showed essentially the same pattern from 16 to 20 and again for the oldest cohort. The coefficients of mother's education increase sharply between the cohort of 11 to 15 year old children and the next older, while remaining at that level for the oldest cohort.
The increasing importance of the regressors by age groups has several relevant impacts. Differences in the schooling of the youngest cohort are most likely due to late or no enrollment. The fact of not finding significant effects at this stage of the educational path suggests that inequality is not due to different access at the primary school level. Inequality generated by the family background variable is generated for the subsequent educational levels and becoming more important over time.
Conclusion
This study tries to contribute to the understanding of the mechanisms generating the high intergenerational education correlations observed all over the world and especially in Latin American Countries. A particularly important issue is to distinguish the different channels of transmission outlined by the literature over the past years. Using very rich data from Mexico a structural equation model of the educational transmission can be estimated, allowing to distinguish among the different channels, being the biological transmission of ability, the transmission through the economic situation and the education-to-education channel.
The results suggest that the economic situation of the family is the most important direct intergenerational channel. The IQ of the child has still a higher impact on the schooling outcome, but it is only partly explained by parental IQ, thus the total effect of parental ability on the schooling outcome is smaller than the effect of the economic situation. The parental education also plays an important role, however, a large part of the total effect is due to the indirect effect through the economic situation.
These results reject clearly the hypothesis that the intergenerational correlations of education are only due to the transmission of ability and not to inequality of opportunity. Given that the economic situation plays such a crucial role, the current inequality in educational attainment is most likely not efficient, since not the most able but the economically most favored children tend to get the highest education.
Sound policy interventions targeting the link between the economic situation of people and the schooling outcome of their offspring might therefore increase educational mobility and equality of opportunity. However, the results also show clearly that there are other factors influencing educational attainment that are not necessarily socially unfair.
Finally the analysis demonstrates clearly that estimates ignoring important alternative channels of transmission tend to overestimate the effects of the analyzed variables. Notes: The dependent variable for the structural equation is reported in parenthesis in the title of each panel. The coefficients are reported in the first column and the standard errors in the second. All coefficient are standardized, meaning that for continuous regressors the coefficients measures how many standard deviations the dependent variable changes when the regressor changes one standard deviation and for dichotomous variables when the variables turns from zero to one. Significance levels: *** = 1%, ** = 5% and * = 10%
A Full estimation results
